The human androgen receptor: structure/function relationship in normal and pathological situations.
Discrete functions have been attributed to precise regions of the human androgen receptor (hAR) by expression of deletion mutants in COS and HeLa cells. A large C-terminal domain constitutes the hormone-binding region and a central basis, cysteine-rich domain is responsible for DNA binding. In addition, separate domains responsible for transactivation and nuclear translocation have been identified. In LNCaP cells (a prostate tumor cell line) the hAR is a heterogeneous protein which is synthesized as a single 110 kDa protein, but becomes rapidly phosphorylated to a 112 kDa protein. Metabolic labeling experiments using radioactive orthophosphate also indicated that the hAR is a phosphoprotein. Structural analysis of the AR gene in LNCaP cells and in 46, XY-individuals displaying androgen insensitivity (AIS) has revealed several different point mutations. In LNCaP cells the mutation affects both binding specificity and transactivation by different steroids. In a person with complete AIS a point mutation was identified in the splice donor site of intron 4, which prevents normal splicing and activates a cryptic splice donor site in exon 4. The consequence is a functionally inactive AR protein due to an in-frame deletion in the steroid-binding domain. In two unrelated individuals with complete AIS, two different single nucleotide alterations in codon 686 (Asp) were found. Both mutations resulted in functionally inactive ARs due to rapidly dissociating hormone-AR complexes. It is concluded that the hAR is a heterogeneous phosphoprotein in which functional errors have a dramatic impact on phenotype and fertility of 46, XY-individuals.